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[57] ABSTRACT 

An abdomino-pelvic lavage apparatus adapted to be 
secured in a midline abdominal incision to form a well 
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with the abdomino-pelvic cavity for lavaging the ab- 
domino-pelvic cavity during surgery. The apparatus 
includes a cylindrical wall made of a transparent plastic 
material and having structure at its base end for secur- 
ing the wall in place and effecting a water-tight seal 
with the . edge of an abdominal incision. Ports through 
the wall around its circumference provide openings for 
the surgeon's hands so that the surgeon has free access 
to the abdomino-pelvic cavity for manipulation of intra- 
abdominal tissues, lavage fluid and inflow and outflow 
tubes for the lavage fluid. A transparent removable 
cover may be placed on the wall during chemotherapy 
treatment to contain fumes and prevent spillage, and to 
permit pressurization of the well and abdomino-pelvic 
cavity. Inflow tubes extend through the wall to admit 
lavage fluid and pressurized gas into the abdomino-pel- 
vic cavity, and outflow tubes drain the lavage fluid 
from the cavity. Heat sensors, pH monitors, and a pres- 
sure gauge on the apparatus, and associated Geiger 
counters permit accurate monitoring and control of 
these parameters in the abdomino-pelvic cavity during 
the procedure. Fluid from drain sites may be sampled 
for desired data during the lavage procedure. 
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FIG. I 
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FIG. 3 
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FIG. 6 
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_ _%_*._-»«-_» _____ . dissemination. In some situations, a second look opera- 

ABDOMINO.PELVIC LAVAGE APPARATUS AND turn is the only reliable procedu^ to assess the disSe 
METHOD state of the cancer patient. 

FTFT Ti of tttp tmvpmttom , 1116 second look °P eration ( SL °) was introduced 

FIELD OF THE INVENTION 5 into gastrointestinal surgery to provide the surgeon 

This invention relates generally to surgical appli- with a means for assessing lie status of the disease ap- 
ances, and more particularly to an apparatus and proximately one year after the initial operation, before 
method for lavaging the abdomino-pclvic area during advanced disease has occurred and before the reactiva- 
or after surgery. tion of symptoms. In gynecology, especially, SLO has 

DESCRIPTION OF THE PRIOR ART l ° ^ - iaduaU y a PP'Oved as a useful means for assessing 

tumor response, removing recurrent cancer, and plan- 
One of the signs of the dissemination of gastrointesti- ning subsequent treatment in the follow-up of patients 
nal and gynecologic cancers is the peritoneal dissemina- with ovarian cancer. 

tion of the disease. Most patients with severe peritoneal In order to overcome at least some of the shortcom- 
dissemmation of cancer die within one year. In an at- 15 ings of prior techniques, while at the same time taking 
tempt to improve the control of intra-abdominal cancer, advantage of the beneficial effect of hyperthermia in 
neri?^ Cancer Takflshi Fu i^ et al. Continuous 

p^ ^h^w'^ • th T PV T P™ 1 ^rthermic Peritoneal Perfusion for the Treatment of 
Jt^r£^J^T ^developed m an p eritoneal Dissem ination in Gastric Cancers and Subs- 
effort to better control the peritoneal dissemination of 20 quent Second-Look Operation, Takashi Fujimura, MD, 

Ithasbeen observed that hyperthermia seems to have ^ ^ 1**° F *£?^ P MD ' 

a direct anticancer effect and_ynergy with some kinds ^%^' S3T ^^^^ K ^ 
of anti-cancer drugs, so that the toxicity for cancer wUs ^ D ' ^° Sn W*™> Hajime Hasegawa, MD, 
is significantly increased at an elev^ temple 25 ^J^™^ ^ ^S^* 0, ^ ItS ° 

Accordingly, hyperthermic peritoneal lavage* with a ' ^ 65 2 S5 ' 7l > l ™> dev ' lo P ed 

chemotherapy solution has been utilized to wash away 3 • , apparatus for continuous hyperthermic 
free cancer cells in the peritoneal cavity by irrigation P er ? on «* perfusion in combination with the adiiiinis. 
with massive perfusate, to kill cancer cells by hyper- of anti-cancer drugs having synergism with hy- 

thermia, and to kill cancer cells by the direct effects of 30 pc l! hermia - 

chemotherapy. J** apparatus developed by Fujimura, et al., com- 

Conventional techniques employing hyperthermic pnses an acrylic cylinder with a flange at each end. One 
peritoneal lavage rely upon the use of a tube for infusion of the . flan ges " nun 8 on the abdominal wall and the 
of heated fluid into the peritoneal cavity, and one or otner sus P ended from two right-angled bars fixed to 
more drain tubes for removing the perfusate from the 35 ^ op-rating table. The cylinder is open-ended and is 
cavity. These tubes may be inserted through small stab m ^ e w °und made by the surgeon. It is large 

incisions formed in the wall of the abdomen and guided enough to permit the small intestine to float in the perfu- 
by the surgeon into the general vicinity of the area it is sate and the heated saline infused into the peritoneal 
desired to irrigate, or the surgeon may make a larger cavity. Tubes extended into the peritoneal cavity 
incision and visually place the tubes for appropriate 40 through the cylinder are used to introduce and remove 
irrigation of the peritoneal cavity. Direct manipulation lavage fluid from the cavity. 

of the tubes and the viscera during perfusion of the Although the Fujimura, et al., apparatus solves some 
abdomino-pelvic cavity is impossible with conventional °f the problems of prior art systems and techniques, it is 
techniques. intended for use only in the operating room while the 

Further, temperature is typically monitored on the 45 lavage procedure is being performed. Further, in this 
inflow and outflow tubes but not in the peritoneal cav- apparatus one set of flanges at one end of the cylinder 
ity itself, thereby reducing the accuracy of control over mount on the wound and the other set of flanges at the 
temperature and consequently reducing the effective- other end of the cylinder are hung from bars carried by 
ness of the hyperthermic treatment the operating table. Also, the surgeon must gain access 

The effectiveness of abdomino-pelvic perfusion using 50 to the abdominal cavity through the open top of the 
conventional techniques is further reduced because the cylinder, and the infeed and outflow tubes for the la- 
heating effects of hot water may not reach cancer cells vage fluid also generally pass through the open top. 
in the deep areas of the peritoneum or mesenterium, but Accordingly, there is need for an abdomino-pelvic 
only washes away floating cancer cells in the peritoneal lavage apparatus which has means for simple and secure 
cavity. 55 water-tight mounting on the wound through the ab- 

Moreover, assessment of the efficacy of this proce- dorainal wall, and which has couplings for quick and 
dure by measuring the ascites volume , by computer easy mounting of inflow and outflow tubes and pressure 
tomography or ultra-sonography or the cytologic ex- and temperature monitors on the wall of the appliance, 
amination of ascites does not necessarily reveal residual There is also need for such an apparatus which may be 
or recurrent cancer in the peritoneal cavity. 60 left in place after the patient leaves the operating room, 

There are limited diagnostic methods available to whereby follow-up examinations and treatment may be 
establish the occurrence of peritoneal dissemination of performed in a surgical intensive care unit (SICU) with- 
cancer. In most patients, this pattern of dissemination is out necessitating a further operation or even requiring 
seen at the time of surgical removal of the primary use of the operating room. It would also be desirable to 
gastrointestinal or ovarian cancer. In some patients, the 65 seal the open top of the appliance so that chemotherapy 
peritoneal recurrence of cancer is imaged by abdominal could be performed without danger of exposure of op- 
computerized tomography. In other patients, the rise in erating room personnel to chemotherapy aerosols, 
a tumor marker may lead to the diagnosis of peritoneal Moreover, a desired feature would be openings in the 
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side wall for free access of the surgeon's hands to the phragm and the other in the abdomino-pelvic cavity, 
peritoneal cavity. Another desired feature would be an The drain tubes should be moderately stiff, with multi- 
adjustable side wall to permit the apparatus to be elon- pie side openings, and a heat sensor should be associated 
gated or otherwise adjusted to different size abdominal with the distal end of each for monitoring the tempera- 



ture of the lavage fluid, in situ, throughout the proce- 

DESCRIPTION OF THE INVENTION d ^f\ t pH 9aA J n ^ iat sensor fV^ 0 P r °- 

vided to monitor the pH and pressure of the lavage 

The invention comprises an apparatus for irrigating fluid. Other data may be collected through ports, as 
the abdomino-pelvic cavity during or after surgery, desired, such as glucose level, chemotherapy level, etc. 
More particularly, the invention relates to an abdomino- 10 Sampling of the lavage fluid drained from the abdom- 
pelvic lavage apparatus for peritoneal lavage in the inal cavity is performed regularly throughout the pro- 
treatment of diseases disseminated through the perito- cedure so that the absorption of chemotherapy can be 
neal cavity, and especially in the hyperthermic treat- ascertained, and a geiger counter may be located over 
ment of the peritoneal dissemination of gastrointestinal, the abdomen so that any absorption from the abdomen 
ovarian and other intra-abdominal cancers. The inven- 15 into the systemic circulation can be estimated. This is 
tion especially allows the use of pressure and heat, cou- accomplished with the use of radioactive technetium, 
pled with manipulation of the organs, in peritoneal which may or may not be attached to various molecules 
lavage procedures. such as albumin. A counter over the heart enables the 

The apparatus is adapted to be secured in the midline amount of absorption from the abdomino-pelvic cavity 
abdominal incision, and comprises an open-ended cylin- 20 to be documented in an on-line manner. Simultaneous 
drical wall having an upper end projecting above the readings in the abdominal cavity and over the heart will 
abdominal wall and a base end with means for securing enable the absorption of chemotherapy to be estimated 
and sealing in a water-tight manner the apparatus in the and a matimnm systemic dosage of drug delivered with 
incision to form a well for containing the lavage fluid the surgical event 

used to treat the surfaces of the abdomen and pelvis. 25 The cylindrical wall is preferably made of a light- 
For gastrointestinal and gynecologic cancer patients, weight but strong, clear plastic material, such as Ul- 
this includes all sites at risk for local recurrence and temTM , made by General Electric Company, with an 
peritoneal seeding. Heated lavage fluid under pressure oval shape in transverse cross-section. It and other com- 
with anti-cancer drugs are added until the abdominal ponents of the apparatus may be made disposable if 
and pelvic cavities are completely filled with the fluid. 30 desired. To facilitate disposal of the used cylinder, it 

Ports along the wall provide passage for inflow and may be scored at intervals to define fracture lines. Con- 
outflow tubes for the lavage fluid, and for temperature sequently, the used cylinder may simply be stepped on 
sensing devices extended into the abdominal cavity. to cause it to fracture along the fracture lines into 

Additional ports permit the surgeon to have free smaller components for easier disposal. Absorption of 
access to the abdominal cavity for selective positioning 35 potent chemotherapy drugs into the plastic material 
of the inflow and outflow tubes and temperature sensing make cleaning and storage potentially hazardous, 
devices, and for manipulation of the intra-abdominal Additionally, the cylinder may be made in several 
organs so that all fibrinous accumulations that may different sizes, or made adjustable so that it will fit all 
harbor cancer cells are disbursed. In cancer patients this large abdominal incisions. 

allows manual "scrubbing" of the narrow margins of 40 To secure and seal the cylinder in place in an abdomi- 
the excision, manipulation of all peritoneal crevices, and nal incision, several alternate structures are provided, 
visual inspection of all bowel surfaces. The simplest is an annular skirt that is attached to an 

Further ports provide for the introduction of a pres- outer surface of the cylinder above its base end. In use, 
surized gas to place the lavage fluid and anti-cancer the base end of the cylinder is placed in the abdominal 
drugs under pressure for forcing the drug into tissues 45 incision and the skirt stitched to the abdominal wall 
which are at great risk, and to ensure that the lavage above the wound. This form of the invention would be 
fluid and drug reach relatively remote and inaccessible used, for example, when it is not intended or desired to 
are 3 s - pressurize the abdominal cavity. In another form of the 

Still further ports provide for pH monitoring, drug invention, an inflatable annular ring may be provided 
monitoring and sampling of the lavage fluid for other 50 between two spaced, parallel flanges on the base end of 
laboratory tests. th e cylinder. After the edge of the incision has been 

A cover is secured over the upper end of the wall to placed between the flanges, the ring is inflated to se- 
confine aerosols and make the operating room environ- cureiy grip and effect an air and water-tight seal with 
ment safe for operating room personnel during chemo- the abdominal wall at the edge of the incision. Alterna- 
therapy. 55 tively, a compression plate with screws to fix the cylin- 

The lavage fluid may contain acid to lower pH, sugar der to the edges of the abdoniinal incision may be uti- 
to elevate glucose levels, antibiotics, chemotherapy lized. A saw tooth surface is used to maintain the ab- 
(using multiple agents) and fibrinolytic agents, and dominal wall between the compression plates despite 
should be exchanged every ten to fifteen minutes to abdominal pressure. 

irrigate away cancer cells, fibrinous debris and other 60 An irrigation procedure using the invention may be 
intra-abdominal contaminants, it may be heated and performed in two stages for cancer patients, i.e., one 
circulated by use of a hater and peristaltic pump such as hour of irrigation with a fibrinolytic agent, performed 
found in a conventional heart-lung machine, with a with the abdoniinal well open to atmosphere, during 
single inflow tube for supplying the lavage fluid to the which all debris, cancer cells and fibrinous material will 
abdominal cavity and one, two, three or more drain 65 be flushed from the peritoneal cavity. This preliminary 
tubes for draining the lavage fluid from the abdominal lavage also provides a thorough test for leakage of fluid 
cavity. One drain tube should be placed beneath the from the abdomino-pelvic cavity. Following the initial 
right hemidiaphragm, one beneath the left hemidia- irrigation, the cover is placed on top of the cylindrical 
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wall and all fibrinolytic phase fluid is removed from the 

abdomino-pelvic cavity. A pressurized irrigation with BRIEF DESCRIPTION OF THE DRAWINGS 
heated chemotherapy is then conducted for approxi- The foregoing as well as other objects and advan- 
mately one hour, after which the chemotherapy fluid is tages of the invention will become apparent from the 
removed and the abdomino-pelvic cavity rinsed. Foi- 5 following detailed description when considered in con- 
lowing the rinse, the surgeon is free to re-enter the junction with the accompanying drawings, wherein like 
abdominal cavity with a greatly reduced risk of expo- reference characters designate like parts throughout the 
sure of operating room personnel to chemotherapy several views, and wherein: 

drugs. At this time, all reconstructive procedures, such FIG. 1 is a top perspective view showing the appara- 
as bowel anastomoses, are performed. 10 tus of the invention in place on a patient, with a cover 

In some patients, a particular portion of the ab- secured in place to close the top of the well formed by 
domino-pelvic cavity will be at increased risk for cancer the cylindrical wall, and accessory devices removed, as 
recurrence. This is true, for example, in a patient with might be the case when the patient is placed in an ICU 
rectal cancer with pelvic recurrence. In this instance, with the apparatus in place for follow-up procedures; 
the surgeon may wish to treat a particular portion of the 15 FIG « * is an enlarged view in side elevation of a form 
abdominal cavity with an especially high dosage of °* apparatus according to the invention, wherein a 
chemotherapy. It may further be desired to place this sku ^ on oase end of the cylinder is used to stitch the 
chemotherapy under pressure. In these cases, the oper- cylinder in place to the abdominal wall; 
ating room table may be adjusted to incline the patient's FIG - 3 a partially schematic top plan of the appara- 
body so that the pelvis is lower and can be filled with 20 tus of FIG ; 2 SQ0Wn stitched in place in an incision of 
high concentration of multi-drug chemotherapy. A the abdominal wall of a patient, with some of the acces- 
temperature probe, inflow tube and outflow drain are sory devices connected in operative relationship; 
placed in this "puddle" of chemotherapy. In this special . FIG ' 4 " a greatly enlarged fragmentary sectional 
clinical situation, the inflow and outflow catheters are of one of the coupling devices for connecting 

placed in a single portion of the abdomen, such as the 25 mbing throu 8^ to cylindrical wall of the apparatus, 
pelvis. While the pelvis is filled and refilled with heated taken along line 4—4 in FIG. 2; 
chemotherapy, pressure is applied up to 100 mm. of . B a . Srcatly enlarged fragmentary sectional 

water in order to force the chemotherapy into the tis- „ eW of a modification of the invention, wherein spaced 
sues which are at great risk. After this "boost" dose of , n S f on ^ bottom of to waU > ™& an inflatable 
chemotherapy to the area at great risk, additional la- 30 "?* fo fs~^g and sealing the apparatus to the edges 
vage fluid is added and the remainder of the abdominal of <^ abdominal incision, with the ring shown deflated; 
cavity at less risk is treated with a lower dose of chemo- ■ i^j 6 u a view sumlar to FIG - s > showing the ring 
therapy, heat and pressure. The exact dose of chemo- \ « ^u^a <• , , 

therapy still present in the mtra-abdorninal "puddle" « d JS?"J f^^^TS? "^^S "™ 
can be estimated from the on-line readout of activity 35 ^f** t ^ FIG ' f a /f her modiflcatlon uUhzm 2 a 
within the pelvis as compared to the activity that fa m^L . ° f SpaCed ™& 
noted by readout of radioactive counts over the heart. J? f t0p ^ ? f M °tor *odifica- 

The abdomino-pelvic lavage apparatus of the inven- tS^STS * • co 5 ,pr ? s,on P > tC fa hdd by 

tkm may have uses other than in oncology For b- ^ clam P s * f"P ed 8« of an abdorninal 

stance, i^could be used for trc*^tJL£*l 40 ^St^^t^ J^-^ > 
mtra-abdommal sepsis by irrigating the abdominal cav- J^fL' SVffrar^ * ™ * 

ity with antibiotic and fibrinolytic agents. In this way, pfc in ic 7~2„uJl\~u~- * * , , 
all of the infected fibrin could be removed from the „2SJS" 1 ?i schematic top plan view of a 

abdominal. cavity. Heat and detergent could ako 45 ^w^'l^i m 1 a f ordancc ™* invention, 
used to dislodge the bacteria, whereby bacterial" 45 ^SZ^^'f^^^T^^^^ 
couldbebroughtdowntoanextremelylowlevelby the ^^^JtJSS^S ^^f 26 m ™ 
repeated irrigation of the abdorninal cavity. The Lii- cxp^ib ViSgTSst ™ * ° f ^ 

n^£b^ ®' » somewhSTchmatic side view in eleva- 

tS^^'^^'^T^ V^M2 
under pressure when usmg the apparatus of the inven- smaller pieces for easier disposal: and 

tun would tend to move high concentration of antibi- F IG. 13 is a schematic perspective view showine the 

ot^pidJ^ 55 ^ ^ ^^^ e S™^nf^ 

aU contamniated fibnnous material the patient would flooding'a particular* portion of the abdSpdWc 

be expected to improve more quickly from surgery. cavity. ^ 

In patients with disease states like pancreatitis, it 
would be expected that the patient would not need to DETAILED DESCRIPTION OF THE 
return to the operating room on numerous occasions in 60 PREFERRED EMBODIMENTS 
order to ensure that no sepsis remained, as is utilized in Referring more specifically to the drawings, a first 
the zipper* technique. The patient would merely be form of abdomino-pelvic lavage apparatus is indicated 
transferred to an ICU setting with the apparatus in generally at 10 in FIGS. 1-3. In this form of the inven- 
place. Repeated inspection and lavage of the abdominal tion, a cylindrical wall 11 with an oval shape in trans- 
cavity could be accomplished without return to the 65 verse cross-section has an open upper end 12 and an 
operating room. Only when the abdominal or pelvic open base end 13. A relatively narrow upper annular 
sepsis had resolved would surgical repair of the abdomi- flange 14 and a wider base flange 15 extend around the 
nal mwsion in the operating room be required. upper end and the base end, respectively, and a flexible 
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annular skirt 16 is fixed and sealed at its inner marginal perthermic therapy. These probes may be of the type 
edge to an outer surface of the cylindrical wall at a used as esophageal temperature probes, or may have 
location spaced a short distance above the base flange any other design suitable for the purpose. Preferably, 

the temperature sensing device is placed in proximity 

In use, the base end of the wall 11 is placed in the 5 with the distal, intake ends of the drains, 
abdominal incision made by the surgeon, with the base One or more probes 34 can also be provided to mea- 
flange positioned beneath the abdominal wall at the sure the pH of the lavage fluid, and additional detectors 
marginal edge of the incision and the skirt 16 positioned (not shown) can be provided to measure the glucose 
above the abdominal wall. The skirt is then sutured to level or to collect other data, as desired, 
the abdominal wall at the marginal edge of the incision 10 A Geiger counter, indicated schematically at 35 may 
to secure and seal the apparatus in the abdominal wall. also be positioned over the abdomen to detect any leak- 
Thus secured, the apparatus forms a well which enables age into the systemic circulation. Radioactive techne- 
the abdomino-pelvic cavity to be filled with lavage tium, for example, can be used in conjunction with the 
fluid. The surgeon also has free access to the abdomino- lavage fluid to enable such leakage to be detected. A 
pelvic cavity so that he can manipulate mtra-abdominal 15 further Geiger counter, indicated schematically at 36, 
organs and stir the lavage fluid to maximize the effects may be placed over the heart to enable the amount of 
of treatment With this form of the invention, a water- any leakage to be documented in an online manner. By 
tight well is formed by the wall and abdominal cavity, comparing simultaneous readings over the abdominal 
but the attachment between the base end of the wall and cavity and over the heart, the absorption of chemother- 
the abdominal wall is not air-tight. 20 apy or other drugs can be estimated and a maximum 

A plurality of quick-connect couplings 17 are secured dose delivered with the surgical event, 
and sealed in openings or ports 18 formed through the To enable the surgeon to have free access to the 
wall at spaced locations around its circumference for . abdomino-pelvic cavity during a lavage procedure, one 
connecting inflow and outflow tubes for the lavage or more gloved ports 37 are provided through the wall 
fluid used to irrigate the abdominal cavity. The cou- 25 11. These ports may be closed during pressurization of 
plings may be of any suitable construction, and in the the abdomino-pelvic cavity by use of a manually 
specific embodiment shown have a barbed end 20 on the opened and closed iris diaphragm 38 (FIG. 2) or other 
outside of the wall and a tapered fitting 21 on the inside . suitable closure, such as a sliding plate 39 held in a pair 
of the wall. of channels 40 on the wall 11 (FIG. 12). By inserting his 

In the preferred embodiment, at least one inflow tube 30 hands through these ports, the surgeon can manipulate 
22 is connected with a coupling 17 to supply lavage mtra-abdominal fluid to insure that all fibrinous accu- 
fluid from a reservoir 23 to the abdominal cavity. The mulations arc disbursed. This also permits manual 
lavage fluid is drawn from the reservoir and pumped "scrubbing" of the narrow margins of excisions, manip- 
into the abdominal cavity via a pump 24, and during ulate of all peritoneal crevices, and visual inspection of 
hyperthermic treatment is heated in heat exchanger 25. 35 all bowel surfaces. 

The pump and heater may be of the type used in a heart- A modification of the invention is indicated at 41 in 
lung machine, or may be of any other type and con- FIGS. 5 and 6. In this form of the invention, a member 
struction suitable for the intended purpose. For in- having essentially a U-shape in transverse cross-section 
stance, the pump may comprise a peristaltic type roller is fixed to the base end of the wall 11, defining a pair of 
pump and the heater may comprise a coiled heat ex- 40 parallel, horizontally extending, spaced flanges 42 and 
changer of conventional design. The heater is prefera- 43 opening in a radially outward direction relative to 
bly operated so that the lavage fluid is heated to a maxi- the wall. An inflatable ring or bladder 44 is secured in 
mum temperature of 50' C. The distal or discharge end the space between the flanges, so that in use the surgeon 
26 of the inflow tube may be positioned anywhere de- may place the edges of the incision made through the 
sired in the abdomino-pelvic cavity, and its position 45 abdominal wall A between the flanges and inflate the 
may be easily changed by the surgeon. bladder to grip the edges of the incision and effect and 

A plurality of drain or outflow tubes 27, 28 and 29 are air and water-tight seal, 
positioned in the abdomino-pelvic cavity to drain the A variation of this form of the invention is indicated 
lavage fluid and any intra-abdominal contaminants car- generally at 50 in FIG. 7, wherein a single annular 
ried thereby from the abdomino-pelvic cavity. Prefera- 50 flange 51 is secured on the base end of the wall 11 and 
bly, at least three such drain tubes are provided, with a separate annular flange 52 is secured on the outer 
their distal, intake ends under the right hemidiaphragm, circumference of the wall spaced upwardly from the 
the left hemidiaphragm and the pelvis, respectively. flange 53. An inflatable bladder 54 between the flanges 
These tubes are flexible but have sufficient stiffness to may be inflated to grip the edges of the incision through 
remain in place once positioned by the surgeon. They 55 the abdominal wall A and form an air and water-tight 
may be attached through a coupler 30 to a single drain seal therewith. 

tube 31 which leads to the reservoir 23. Particulate A further variation of the clamping flange on the base 
material, coagulants and the like may be removed from end of the wall is indicated generally at 55 in FIGS. 8 
the fluid via a sump or filter, not shown, before return of and 9. In this form of the invention, a radially outwardly 
the fluid to the patient. 60 directed base flange 56 is provided on the base end of 

A syringe 32 or other suitable device is connected the wall 11, and an annular clamping ring 57 is slidable 
with the drain tube 31 for drawing off a sample of the on the outside of the wall in upwardly spaced relation- 
lavage fluid drained from the abdomino-pelvic cavity to ship to the flange 56. A plurality of uniformly spaced 
enable the fluid to be analyzed so that the efficacy of the clamps 58 are slidably mounted in opposed channels 59 
treatment can be determined. 65 on the outside of the wall, and are held in vertically 

Temperature probes 33 may also be inserted through adjusted positions by set screws 60. The facing surfaces 
selected ports 18 to measure the temperature of the of the base flange and clamping ring have roughened 
lavage fluid in the abdomino-pelvic cavity during hy- surfaces, such as the saw-tooth configuration shown at 
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61, for effecting a secure grip on the marginal edges of 
an abdominal incision placed between the flange and 
clamping ring and producing both an air and water- 
tight seal with the abdominal wall. In use, the base 
flange is placed beneath the edge of the incision and the 
clamping ring is then pressed down on top of the edge 
of the incision, after which the clamping screws are 
tightened to hold the clamping ring firmly in position. 
A transparent, removable lid or cover 62 may be 



10 



outflow drain (not shown) are placed in this "puddle" of 
chemotherapy. In this special clinical situation, the in- 
flow and outflow catheters are placed in a single por- 
tion of the abdomen, such as the pelvis. While the pelvis . 
is filled and refilled with heated chemotherapy, pressure 
is applied in order to force the chemotherapy into the 
tissues which are at great risk. After this "boost" dose of 
chemotherapy to the area at great risk, additional la- 
vage fluid is added and the remainder of the abdominal 



secured over the upper end of the cyhndrical wall 11 by 10 cavity at less risk is treated with a lower dose of chemo- 

any suitable means, such as fasteners 63 extended therapy, heat and pressure. 

trough the flange 14, to seal the abdormnc-pelvic cav- m mvention thus provides a simple and effective 

ity and interior of the wall from atmosphere. This ena- ^ for lava ^ ^ c abdonW L vic ^ md 

bles the apparatus to be used m chemotherapy without especially t0 such ^n apraratus whShenaDlw the sur 

exposing operating room personnel to chemotherapy 15 ™ f~l ^ S T b es T sur 

aerosols Tit also enables the abdomincpelvic cavity and f£^*?^ 

interior of the apparatus to be pressurized with a gas, tl ^ P ^rf * aCCVntt m ° mt< T 

such as C02. Tins pressure can be utilized to force a^ 2« "* ofte ?P«*f™ «* pressure within the 

chemotherapy drug into surface tissue that is especially * Mo ™°-P cI ™ cavity during treatment, particularly 

atrisk. A pressure fitting 64 can be provided for>pply 20 l^ 8 J^ennic and hyperbaric peritoneal lavage 

of pressurized gas to the interior spice of the apparatus ? r * e reatm «* of pentoneal dissemination in intra-ab- 

from a source 65 of the pressurized gas, and a pressure dom 5 al . can 1 c ? rs and othcr ***** chmcal actions, 

gauge 66 can be attached to the wall to measure the ™ K / : ! amied * . , 

pressure in the space. ' abdommo-pelvic lavage apparatus for attach- 
By leaving the cover in place, the apparatus can be 25 m r ent 1x1231 ^cision formed through the abdominal wall 
left in the incision and the patient can be returned to a of a patient to faciUtat e treatment during an abdomino- 



surgical intensive care unit for follow-up examination 
and treatment. Repeated inspection and lavage of the 
abdominal cavity can be accomplished without return 
to the operating room. The lavage fluid may contain 30 
acid to lower pH, sugar to elevate glucose levels, antibi- 
otics, chemotherapy and fibrinolytic agents. Examples 
of chemotherapy drugs which have been found effec- 
tive in hyperthermic perfusion of the peritoneal cavity 
are cisplatin (CDDP) and mitomycin C (MMC). 35 

In FIGS. 10 and 11a further modification is indicated 
generally at 70. In this form of the invention, the wall 
11' is split vertically on one or both sides and an expansi- 
ble joint or seam 71 is connected between the adjoining 
edges of the wall. This enables the apparatus to be ad- 40 
justed or accommodated to different size incisions. 

FIG. 12 shows yet another variation of the invention 
at 75, wherein score lines 76 are provided at spaced 
intervals on the wall 11", defining fracture lines to facil- 



itate breaking of the wall into smaller pieces for dis- 45 claim 1, wherein: 



pelvic lavage procedure performed on the patient, com- 
prising: 

a cylindrical wall impervious to water and air having 
an upper end and a base end; 

means on the base end of the wall for securing and 
sealing the wall in an incision formed through the 
abdominal wall; 

means for supplying lavage fluid through the wall to 
the abdomino-pelvic cavity and draining the fluid 
from the cavity; and 

at least one sealed gloved port formed through the 
cylindrical wall through which a surgeon can in- 
sert his hands to gain free access to the abdomino- 
pelvic cavity during a lavage procedure, said cylin- 
drical wall forming a well with the abdominal wall 
for containing the lavage fluid during a lavage 
procedure. 

2. An abdomino-pelvic lavage apparatus as claimed in 



posal. After use, the surgeon or other operating room 
personnel may simply place the wall on its side and step 
on it to cause it to fracture along the score lines into 
small pieces for easy disposal. If desired, the wall may 
first be placed in a plastic bag and then stepped on to 50 
facilitate disposal of the parts. 

Referring to FIG. 13, a procedure is illustrated in 
which the operating room table may be tipped, as 
shown at 80, to incline the patient to form a "puddle" or 
pool of fluid containing drugs in the pelvic area for 55 
concentrating an extra high dosage of drugs in that area 
for treatment of particular portions of the abdomino- 
pelvic cavity which are at increased risk for cancer 
recurrence. This is true, for example, in a patient with 
rectal cancer with pelvic recurrence. In this instance, 60 
the surgeon may wish to treat a particular portion of the 
abdominal cavity with an especially high dosage of 
chemotherapy. It may further be desired to place this 
chemotherapy under pressure. When the operating 
room table is adjusted, as shown, to incline the patient's 65 
body so that the pelvis is lower, the pelvic area can be 
filled by gravity with high concentration of multi-drug 
chemotherapy. A temperature probe, inflow tube and 



a removable cover is secured and sealed over the 
upper end of the cylindrical wall to enclose the 
well formed thereby, forming a barrier to aerosols 
so that chemotherapy can be used without expos- 
ing operating room personnel to chemotherapy 
aerosols, and the apparatus may be left in place on 
a patient who may then be returned to an intensive 
care unit for follow-up examinations and repeated 
lavage procedures without necessitating use of the 
operating room. 

3. An abdomino-pelvic lavage apparatus as claimed in 
claim 2, wherein: 

a source of pressurized gas is connected through the 
cylindrical wall to pressurize the well and ab- 
domino-pelvic cavity to force drugs into tissues 
being treated. 

4. An abdomino-pelvic lavage apparatus as claimed in 
claim 1, wherein: 

said means on the base end of the cylindrical wall for 
securing and sealing the wall in an incision com- 
prises a pair of opposed, spaced apart, horizontal 
flanges on the base end of the cylindrical wall for 
receiving between them the abdominal wall at the 
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edge of an incision formed through the abdominal 
wall; and „ 
an inflatable ring is between the flanges for exiting 
clamping pressure on the abdominal wall at the 
edge of the incision to secure and seal the cyhndn- 5 
cal wall to the abdominal wall. 

5. An abdornino-pelvic lavage apparatus as claimed m 
claim 1, wherein: «... „u 

said means for supplying lavage fluid to the ab- 
dornino-pelvic cavity and drammg it therefrom 
includes , _ 

a pump means to circulate the lavage fluid from a 
source, through the abdomino-pelvic cavity and 
back to the source, and l5 
a heater means to heat the lavage fluid up to ap- 
proximately 50* C. during use of the apparatus in 
hyperthermic peritoneal perfusion. 

6. An abdornino-pelvic lavage apparatus as claimed in 
claim 5, wherein: . 20 

a heart-lung machine is used as said pump means and 
heater means. , . 

7. An abdomino-pelvic lavage apparatus as claimed in 

claim 5, wherein: ♦w, 1 „t, 
there is at least one inflow tube connected through 2J 
the cylindrical wall for admitting lavage fluid to 
the abdomino-pelvic cavity, and at least one dram 
tube connected through the cylindrical wall for 
draining lavage fluid from the abdomino-pelvic 
cavity. . . . . 30 

8. An abdomino-pelvic lavage apparatus as claimed in 

claim 7, wherein: ..... *u „k 

there are three drain tubes extended into the ab- 
domino-pelvic cavity of a patient, with the distal 
intake end of one drain tube disposed beneath the 35 
right hemidiaphragm of the patient, the distal in- 
take end of a second drain tube disposed beneath 
the left hemidiaphragm of the patient, and the distal 
intake end of a third drain tube disposed in the 
pelvis of the patient. 40 

9. An abdonuno-pclvic lavage apparatus as claimed in 
claim 8, wherein: . . . 

a temperature sensor is positioned in proximity with 
the intake end of each drain tube to measure the 
temperature of the lavage fluid within the ab- 4 5 
domino-pelvic cavity, said temperature sensors 
being connected with leads extending through the 
cylindrical wall. . . , 

10. An abdomino-pelvic lavage apparatus as claimed 
in claim 9, wherein: 50 

a removable cover is secured and sealed over the 
upper end of the cylindrical wall to enclose the 
well formed thereby, forming a barrier to aerosols 
so that chemotherapy can be used without expos- 
ing operating .room personnel to chemotherapy 55 
aerosols, and the apparatus may be left in place on 
a patient who may then be returned to an intensive 
care unit for follow-up examinations and repeated 
lavage procedures without necessitating use of the 
operating room. , , 

11. An abdomino-pelvic lavage apparatus as claimed 

in claim 10, wherein: 
a source of pressurized , gas is connected through the 
cylindrical wall to pressurize the well and ab-. 
domino-pelvic cavity to force drugs into tissues. 65 
being treated. , . . 

12. An abdomino-pelvic lavage apparatus as claimed 
in claim 5, wherein: " . 

a removable cover is secured and sealed oyer fte 
upper end of the cylindrical wall to enclose the 



well formed thereby, forming a barrier to aerosols 
so that chemotherapy can be used without expos- 
ing operating room personnel to chemotherapy 
aerosols, and the apparatus may be left in place on 
a patient who may then be returned to an intensive 
care unit for follow-up examinations and repeated 
lavage procedures without necessitating repeated 
use of the operating room. . 

13. An abdomino-pelvic lavage apparatus as claimed 
in claim 12, wherein: t . 

said cylindrical wall is made of a synthetic plastic 
material and is disposable after use, said wall bang 
scored at predetermined intervals to define a plu- 
rality of fracture lines so that the wall may be bro- 
ken into a plurality of smaller pieces to facilitate 
disposal. , . , 

14. An abdomino-pelvic lavage apparatus as claimed 
in claim 13, wherein: 

an expansible section is provided in said cylindrical 
wall so that the diameter of the wall may be ad- 
justed to fit different size incisions. 

15. An abdomino-pelvic lavage apparatus as claimed 
in claim 1*, wherein: 

said expansible section comprises at least one section 
extending the length of the cylindrical wall, said 
section comprising a deformable S-shaped pleated 
joint which may be stretched out and compressed 

16. An abdomino-pelvic lavage apparatus as claimed 
in claim 1, wherein: . 

said cylindrical wall is made of synthetic plastic mate- 
rial and is disposable after use, said wall being 
scored at predetermined intervals to define a plu- 
rality of fracture lines so that the wall may be bro- 
ken into a plurality of smaller pieces to facilitate 

17 d An°aMomino-pelvic lavage apparatus as claimed 
in claim 16, wherein: _ ■ 

a removable cover is secured and sealed over the 
upper end of the cylindrical wall to enclose the 
well formed thereby, forming a barrier to aerosols 
so that chemotherapy can be used without expos- 
ing operating room personnel to chemotherapy 
aerosols, and the apparatus may be left in place on 
a patient who may then be returned to an intensive 
care unit for follow-up examinations and repeated 
lavage procedures without necessitating use of the 
operating room. . 

18. An abdomino-pelvic lavage apparatus as claimed 
in claim 17, wherein: 

a source of pressurized gas is connected through the 
cylindrical wall to pressurize the well and ab- 
domino-pelvic cavity to force drugs into tissues 
being treated and to cause increased drug concen- 
tration at the peritoneal surface. 

19. An abdomino-pelvic lavage apparatus as claimed 
in claim 18, wherein: , 

said means on the base end of the cylindrical wall for 
securing and sealing the wall in an incision com- 
prises a pair of opposed, spaced apart, horizontal 
flanges on the base end of the cylindrical wall for 
receiving between them the abdominal wall at the 
edge of an incision formed through the abdominal 
wall; and 

an inflatable ring is between the flanges ^ exerting 
clamping pressure on the abdominal wall at the 
edge otthe incision to secure and seal the cylindri- 
cal wall to the abdominal wall. 

20. An abdomino-pelvic lavage apparatus as claimed 
in claim 1, wherein: 
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an expansible section is provided in said cylindrical draining the lavage fluid from the abdomino-pelvic 

wall so that the diameter of the wall may be ad- cavity to flush fibrinous debris and other intra-ab- 

justed to fit different size incisions. dominal contaminants from the cavity. 

21. An abdomino-pelvic lavage apparatus as claimed A method as claimed in claim 23, including the 

in claim 20, wherein: 5 steps of: 

said expansible section comprises at least one section adding t0 the lava 8 e flttid for treatment of 

extending the length of the cylindrical wall, said diseases, infection and the like in the abdomino-pel- 

section comprising a deformable S-shaped joint ca,v ^' 

which may be stretched out and compressed. I0 of: " ' 

22 An abdornino-pelvic lavage apparatus as claimed heating the lavage fluid to a predetermined tempera- 

in claim 1, wherein: ture before it is introduced into the abdcmunipel- 

an annular skirt having an inner marginal edge and an vie cavity to increase the toxicity of the drugs to 

outer marginal edge is attached at its inner edge to the disease being treated. 

an outer circumferential surface of the cylindrical 15 26. A method as claimed in claim 24, including the 

wall and is stitched at its outer marginal edge to the steps of: 

abdominal wall around an incision formed through pressurizing the lavage fluid and drugs in the well and 

the abdorninal wall to secure the apparatus in place abdomino-pelvic cavity to force the drugs into the 

in the incision. tissue being treated and create a high concentration 

23. A method for lavaging the abdomino-pelvic cav- 20 ° f drug fa tissue at the peritoneal surface, 

ity, comprising the steps of: 21 ' A mcthod M claimed in claim 26, including the 

making an incision through the abdominal wall of the "lELSlL »h» lo,™ n»-A . 

abdomen- heating the lavage fluid to a predetermined tempera- 

, . , ture before it is introduced into the abdomino-pel- 

securing one end of a generally cylindrical wall in the 25 vie cavity to increase the toxicity of theXgsto 

incision formed through the abdominal wall so that the disease being treated. 

the cylindrical wall extends upwardly from the 28. A method as claimed in claim 24, including the 

abdominal wall to form a well with the abdomino- steps of: 

pelvic cavity for containing lavage fluid; tilting or mclining the patient being treated so that the 

introducing lavage fluid through the cylindrical wall 30 patient's head is higher than the patient's feet to 

into the abdomino-pelvic cavity for irrigating intra- fonn a P°°l or puddle of lavage fluid in the pelvic 

abdominal tissues; cavity of the patient for treatment of a particular 

providing gloved openings in the cylindrical wall portion of the abdomino-pelvic cavity, 

through which a surgeon may insert his hands for 35 £ method ^ claimed m claim ^ deluding the 

free access to the abdomino-pelvic cavity for ma- «v - J , , 

nipulation of the lavage flnidand mtia-abdomina! ^T^T*? ° f *? P ? ^ 

„ , . . e °. uwwiuuuu tluid so that the particular portion being treated 

tissues scrubbmg of the narrow margins of exci- will be subjected to a higher concentration of 

sions, disbursal of fibrinous accumulations and vi~ dings. 

sua! inspection of all bowel surfaces; and 40 * * » * * 



45 
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